Stimulus-induced expression of the ABCG2 multidrug transporter in HepG2 hepatocarcinoma model cells involves the ERK1/2 cascade and alternative promoters.
The ATP-binding cassette G subfamily member ABCG2 protein is involved in drug resistance of various types of cancer including hepatocellular carcinoma (HCC). The transcriptional regulation of the ABCG2 gene was shown to depend on various transcription factors, and three alternative promoters were described. Here we aimed to decipher the role of hepatocyte growth factor (HGF) and the related kinase cascades on the expression of ABCG2 and the role of the different promoters in this process in the HepG2 human HCC cell line. We observed that HGF treatment increased the amount of ABCG2 on the cell surface in parallel with an increased ABCG2 transcription. ABCG2 mRNA expression was also increased by EGF, oxidative stress or activation of the aryl hydrocarbon receptor, while decreased by TGFb. Treatment with U0126, a specific inhibitor of the ERK1/2 cascade, prevented the HGF and the oxidative stress induced ABCG2 upregulation. We also show that the regulation of ABCG2 by various modulators involve specific alternative promoters. In conclusion, we demonstrate a unique role of the ERK1/2 cascade on ABCG2 modulation in HepG2, and the differential use of the alternative ABCG2 promoters in this cell line. This study reveals the molecular participants of ABCG2 overexpression as new potential treatment targets in HCC.